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CAPITULO XIII 
THE AVIFAUNA OF THE CAVE OF EKAIN 
Anne Eastham' 
As environmental indicators birds are fairly sensitive. 
Individual species have relatively precise require-
ments as to habitat and the niche which they occupy 
may be very closely defined. Their presence in a loca-
lity may be influenced by a number of variables rela-
ting to their feeding, breeding, roosting and other pre-
ferences. Since they are also extremely mobile in a 
general as well as in a specifically seasonal way, any 
change in ecology in an area may rapidly be reflected 
in their pattern of behaviour. A major function of the 
examination of bird bones in an archaeological con-
text is to identify the environmental clues which the 
birds imply. 
In studies of bird bones from Upper Palaeolithic 
occupation sites in Guipuzcoa and Vizcaya the facts 
suggest that population levels may be the result of 
human efforts as much as or more than gener al chan-
ges in the environment. From a number of sites it has 
been possible to build op some picture of the variety 
of birds present during the later periods of the last 
glaciation and to begin making comparisons between 
different sites and periods. The bird bones from Ekain 
amplify this picture (see check list in table 13-1). 
At Ekain the bone sample is small in all levels and 
yet the species which have been recovered correspond 
in general terms to those which are resident at the 
present day. The range of species corroborate fin-
dings at other nearby sites: Aitzbitarte IV, Urtiaga 
and Lezetxiki. In terms of human activity and hun-
ting trends relative to the local topography, and diffe-
rences between the avain materi al at each site appear 
logical and studies of individual species over the 
period appear to correlate well. 
Lezetxiki is particularily interesting as the only bird 
in any level at the cave is billed chough. Since its pre-
sence may always be assuned to be independent of 
human agency, it is useful for studies in comparitive 
dimensions to discover whether climatic fluctuations 
or other changes including whether or not the cave 
was occupied by man at the time, affected their 
growth. 
* Horwich, Bolton, England. 
The cave of Ekain is situated in a rocky outcrop 
overlooking the confluence of two small streams, Sas-
tarrain and Goltzibar, which then flow into the Rio 
Urola some three kilometres away at the town of Ces-
tona. Today the entrance dominates a lush and level 
valley occupied by a comfortable small farm. The 
sides of this valley are gently wooded with pine and 
mixed deciduous forest. The hills above are not steep 
and rise only to 293 metres above sea level behind the 
cave and above the two side valleys to 437 and 342 
metres respectively above sea level. The hill tops are 
generally covered with heather bracken and light 
forestation, an ideal habitat for game. Despite its 
inland position, the streams and the lush humidity of 
the valley bottom ensures a habitat for waterfowl. 
The species of birds which may be observed at the 
present day in the valley are similar to those whose 
vere recovered during the excavation of the cave. 
It would appear that the bird ecology of the valley 
has remained substantially unchanges since early 
Upper Palaeolithic times. Today there are a few 
waterfowl, the occasional ptarmigan, many choughs 
and a variety of small passerines; the same pattern as 
is discovered through a study of the avian material 
recovered from the cave. Whether man was responsi-
ble for all or even a major pa rt of the fatalities produ-
cing the bones in the archaeological levels is uncer-
tain. But apart from the doves swallows and choughs 
who would have been permanent or migrant residents 
of niches and outcrops around the cave, most other 
species would have been imported. Predators other 
than man, both mammalian and avian might have 
been responsible. The only bird predator in three 
levels was the lestrel but it will regularly feed on 
small passerines and larger binds. The archaelogical 
levels have at the top of the sequence, an Azilian 
occupation. It is preceded by two levels of Magdale-
nian V and VI. Earlier there was a relatively long 
phase of lower Magdalenian and beneath an archaeo-
logically sterile layer, a level of Aurignaco-
Perigordian industry. C14 dates derived from bone 
material have given the sequence a useful chronologi-
cal framework. Table 13.15 summarises the relative 
Levels II-V Azilien 
II : 9.540 ± 210 BP 
IV : 9.460 + 185 BP 
Level VIIa-f Lower Magdalenien 
15.400 	 to 16.510 ± 270 BP 
Level IX-X Aurignaco-perigordien 
30.600 BP 
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Tadorna tadorna? 
Anas platyrrhyncos 
Anas penelope 
'Anas querquedula 
Lagopus mutus 
Alauda arvensis 
Lullula arborea 
Sylvia atricapilla? 
Turdus merula 
Sturnus vulgaris 
Garrulus glandarius 
Pyrrhocorax graculus 
Shelduck 
Mallard 
Wigeon 
Garganey 
Ptarmigan 
Sky lark 
Wood lark 
Blackcap 
Blackbird 
Starling 
Jay 
Alpine Chough 
Pyrrhocorax graculus Alpine Chough Level VIa Magdalenien with harpoons 
VIb Magdalenien without harpoons 
12.050 + 190 BP 
Anas platyrrhyncos 
Falco tinnunculus 
Hirundo rustica 
Anthus spinoletta 
Oenanthe oenanthe 
Turdus philomelos 
Parus major 
Emberiza calandra 
Emberiza citrinella 
Emberiza sp. 
Chloris chloris 
Passer domesticus 
Pyrrhocorax graculus 
Mallard 
Kestrel 
Swalow 
Water pipit 
Wheatear 
Song Thrush 
Great tit 
Corn Bunting 
Yelowhammer 
Greenfinch 
House sparrow 
Alpine Chough 
Hirundo rustica 
Anthus spinoletta 
Turdus merula 
Pyrrhocorax graculus 
Swalow 
Water pipit 
Blackbird 
Alpine Chough 
Level VIII No Industry 
20.900 + 450 BP 
Garrulus glandarius 
Pyrrhocorax alpinus 
Jay 
Alpine Chough 
Radiocarbon Dates : Isotopes (New Jersey) 
Table 13.1 The birds from Ekain. 
dating of Ekain and comparable sites with recent C 14 
dates (Mariezkurrena 1979). 
The check list Table 13,1 shows which species of 
bird were present in each of the levels. The earliest 
occupation levels contain an industry described as 
Aurignaco-Perigordian which was dated by C14 to 
30,600 bp (New Jersey 1980). Among a tot al of 18 
bones the only bird species recovered from the level  
were jay and alpine or yellow billed chough. Both the-
se species are resident in the locality at the present 
day and it is doubtful whether man had anything to 
do with their presence in the section. More probably 
the chough had colonised the rocky ledges. The jay 
may have died accidentally or been predated by ani-
mals. It is unlikely to have been eaten by men 
(Coombs 1978) but it could have been exploited for 
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other purposes besides food. Its spectacular blue feat-
hers would have been attractive and useful for many 
decorative purposes. There is also the possibility that 
since both these species are highly intelligent, like all 
members of the crow family, they might have been 
tamed as pets. The yellow billod chanfh is naturally 
very tame and attracted to man (Coombs 1978). The 
information about local bird populations around 
30,000 bp which may be ascertained from Ekain is 
not confirmed at other sites in the area where M an 's 
interest in the exploitation of food resources and 
other factors resulted in a much greater variety of 
species in the section. At Aitzbitarte IV there were a 
variety of duck and waterfowl, lagopeds and partrid-
ge, large predators and a greater variety of corvines. 
At Isturitz north of the Pyrenees the range is similar 
though the game birds predominate over waterfowl. 
In neither of these sites were many nones of small 
birds or passerines recovered. 
The archaelogically sterile layer which overlies 
the Aurignaco-Perigordian also contains a predomi-
nance of alpine chough bones. This confirms the 
idea that the choughs were permanent residents 
regradless of human occupation. Along side them 
were found a few swallows, a blackbird and a single 
humerus of rock or water pipit. The swallows, like the 
chough, would have used the rock crevices regardless 
of the visitations of man and would have cohabited 
with him as happily then as now and remained when 
the human tribe moved on. The rock or water pipit 
normally breeds in mountain areas and tends to win-
ter near sea coasts (Noval 1967). At the present day 
they are found during the nesting season in Giupuz-
coa but are not so well known as winter residents. Its 
appearance in the cave deposits might be accidental 
but it could have fallen victim to a predator such as 
the kestrel, bones of which were found in later levels 
and which commonly predates small birds. Either 
way it provides further slight confirmation of the 
unchanging nature of the bird population of this area. 
The lower to late Magdalenian levels separate 
into a number of phases which all resemble each 
other closely in terms of avian populations. They 
have been dated to around 16,000 bp in New Jersey. 
There is a predominance of small birds: thrushes, a 
tit, and a variety of finches. The largest number of 
bones in the level come from chough and there are a 
few swallows. This suggests that the human habita-
tion of the cave at least included the summer months 
even if it was not a purely seasonal visit, which from 
the series of phases might have been possible, but the 
argument is inconclusive. The mallard found here 
may be classed as a human food item and there is 
every possibility that the other species were also 
accounted for by man but equally, some may have 
been predated by the kestrel, whose bones were also 
recovered. There is little directly comparable materi al 
 in the region for this stage of occupation. At Isturitz 
during the middle to late Magdalenian there was an  
almost total absence of small birds and passerines but 
there were a variety of large predators and edible spe-
cies. 
Following the lower to late Magdalenian with the 
variety of small birds there are two stages of fin al 
 Magdalenian, a stage without harpoons which is suc-
ceeded by a harpoon phase. They are dated to 
12,050 + 190 bp New Jersey 1980 and contained a 
total of only 25 bird bones all of which belonged to 
alpine chough. 
The total absence of any other bird species is in 
sharp contrast to all the other sites in the area in 
which occupation material of this type has been 
found. 
At both game and waterfowl for food and species 
include a variety of geese, duck lagopeds and partrid- 
ge. 
The pattern shows some change at Ekain with the 
arrival of the Azilien occup ants. At this stage there is 
a variety of smaller species: larks, blackbird, black-
cap, starling and the resident choughs. Though the 
numbers of bones are few this would suggest a slight 
increase in the way birds were exploited by man. 
In assessing the agency responsible for introducing 
bird bones into cave deposits the pattern at Ekain 
may have significance. The absence of human mate-
rial corresponds with a lack of bird bones and the 
presence of human material does not in all periods 
presuppose an increase in bird bones. This only 
occurs during specific phases and may eventually, in 
conjunction with increasing knowledge from other 
sites, be found to relate to particular economic or 
social factors of the time. 
Reasons why birds were not eaten by the inhabi-
tants of Ekain to the same extent as they were at 
other sites in the vicinity could have something to do 
with the hunting range observed by the occupants or 
its limitation, as a consequence of some kind of status 
sequence or other factor which gave differential 
importance or hunting priority to different habitation 
sites. Limitation of hunting range to an area which 
did not contain suitable habitat for certain species or 
indeed some other restriction as to preferred foods, 
such as perhaps a seasonal one or even a taboo might 
equally result in one habitation locality being enabled 
to exploit certain food sources while another could 
not do so. At present there is no evidence which 
would make an hypothesis on these lines tenable bot 
it is a question which may become relevant as the 
body of research in this field is built up. 
With regard to more general observations on the 
birds themselves (Tab. 13, 2, 3, 6, 7 & 8) although in 
all levels the sample at Ekain is small, all species 
found in the Upper Palaeolithic levels of the cave are 
also common in its immediate vicinity at the present 
day. In an attempt to discover whether or not there 
was any appreciable change in the physiological size 
of some of the species over the period of those clima-
tic changes which took place during the upper palaeo- 
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11.7 
Humerus 2 R2 10.5 
Radius 1 
Ulna 1 R 	 6.8 3 L 	 R2 	 7.2;8.2 7.35 
CarpoMetacarpus 1 R 	 30.85 	 5.95 6.55 3 R 	 32.9 7.0 
Femur 1 1 
TarsusMetatarsus 1 2 L 	 R 	 7.85;7.8 
TOTAL 5 Individual Specimens 1 — 2 13 Individual Specimens 2 - 4 
Table 13.2 Ekain. Bird bones Aurignaco-perigordien levels. Messurements to .05 mm. 
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Coracoid 
Sternum 
Scapula 
Humerus 
Radius 
Ulna 
CarpoMetacarpus 
Femur 
Tibio—Tarsus 
TarsusMetatarsus 
TOTAL 
2 1 1 5 
2 
3 
2 6 1 1 2 1 11 
2 
1 5 1 8 2 1 13 
1 7 
1 1 1 3 
1 2 1 2 
1 1 5 
2 2 15 1 2 1 1 13 2 2 1 2 1 53 
1-2 1-2 4- 5 1 1-2 1 1 4-6 1-2 1 1 1-2 1 6-8 Estimated number 
of individual 
Table 13.4 Ekain. Lower Magdalenien levels VIIa-f.  
Ekain II -V 
Azilien 
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Hirundo rustica Anthus spinoletta Turdus merula Pyrrhocorax graculus  
N 	 Side Length Proximal Distal N 	 Side Length Prox. Distal N 	 Side Length Prox. Distal N Side Length Proximal Distal 
Coracoid 2 	 L2 16.0 1 	 R 29.0 4 R 29.0 
16.05 
Scapula 4 
Humerus 1 1 	 R 19.0 5.5 4.35 1 	 L 32.5 10.6 8.0 7 L2R 32.5 10.6 11.4 
11.45 
8.0 
Ulna 3 	 L1R2 24.8 3.5 3.0 1 	 R 38.9 5.45 4.9 9 LR 58.9 8.0 4.9 
3.5 7.15 
CarpoMetacarpus 2 R 35.9 7.15 
Femur 1 R 5.5 4 L 5.3 
Tibio-Tarsus 6 
TarsusMetatarsus 6 
Phalanges 1 
TOTAL 
	 6 Individual specimens 3-4 	 1 Individual specimens 1 	 4 Individual specimens 1-3 	 45 Individual specimens 9-12  
Table 13.3 Ekain. Archaeologicaly sterile 24 -48. Measurements to .05 mm.  
p
la
ty
r
hy
n
c
ha
  
a^ 
o 
^ 
E 
4) 
a 
a 
 ^ 
a+^ 
66 
 
c^ 
a 
u, 
o b 
á♦ 
o 
F 
uJ 
H  
^ 
ac 
O 
7 
m 
7 
o 
 
G. 
^ 
c7 
^ 
a 
• ^ 
c^ 
b 
^ 
áo 
Coracoid  
Sternum 
 
Scapula  
Humerus 
 
Ulna 
CarpoMetacarpus 
Femur 
Tibio-Tarsus 
TarsusMetatarsus  
TOTAL 
Estimated number  
of individuals  
1 2 
1 
2 
2 
1 
1 1 1 1 2 2 
1 1 1 1 1 1 1 
1 1 1 
2 1 1 
1 1 2 
1 3 
1 2 3 4 1 5 1 8 5 2 7 
1 1-2 1-2 2 1 2-3 1 2-4 2-3 1-2 2-4 
Table 13.5 Ekain. Azilien levels. 
lithic every bone possible was measured and compari-
sons attempted (von Driesch 1976 and Mourer-
Chauviré 1975). 
 
Tables of measurements set out all the available 
 
dimensions in the Ekain bird material. The sample is 
 
so small for most species that it is not possible to 
 
make significat comparissons with other sites or with 
 
modern specimens. In general terms almost all spe-
cies seem to correlate in size both with their modern 
 
counterparts and with those on other sites in the Can-
tabrian region.  
The commonest species at Ekain is the yellow 
 
billed chough, Pyrrhocorax graculus, and a compari-
son between the long bone measurements of the sam-
ple at Ekain with bones from three other sites, Aitzbi-
tarte IV, Urtiaga, and Lezetxiki show that the size 
 
variation of specimens is similar throughout the upper 
 
palaeolithic (Tab. 13-9, 13-10, 13-11 & 13-12). Furt-
her, when compared with a specimen from the British 
 
Museum and the mean the measurements of recent 
 
material done by Cecile Mourer-Chauviré at Lyon, 
 
there is a similar compatibility between these and 
 
Azilien 
Final 	 45 
Magdalenian 
humeri 	 40 
lengths 
in mm. 
	
35 _ 
Middle 
	 45 ,1 
Magdalenian 
40 I 
35_ 
Aurignacien 
45- 
40_ 
35 
Fig. 13.1 
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Species Bone Side Lemgth Proximal Distal 
Lagopus mutus Coracoid R 42.55 16.45 8.5 
Alauda arvensis Ulna 4.4 
Lullula arborea Ulna R 26.0 4.0 3.35 
Sylvia sp. Humerus R 3.95 
Turdus merula Humerus 10.0 
R 10.0 
Ulna L 4.0 
Carpometacarpus R 23.65 5.9 5.0 
Femur L 6.0 
Tibiotarsus R 4.5 
Tarsometatarsus R 5.1 
Pyrhocorax graculus Femur L 42.75 8.25 8.15 
Tibiotarsus L 6.4 
Table 13.6 Ekain levels II-V Azilien. 
Bone Side Length Proximal Distal 
Coracoid L 30.5 
L 30.6 
R 31.2 
Humerus L 12.0 
L 12.0 
R 11.0 
Ulna R 7.6 
Carpometacarpus L 33.6 8.1 
R 34.45 8.45 9.0 
R 8.45 
Femur L 4.10 8.0 8.15 
R 37.4 6.5 7.1 
R 7.75 
Tibiotarsus R 10.15 
Tarsometatarsus L 5.3 
Estimated no of individuals 3 - 5 
Table 13.7 Ekain. Upper Magdalenian. Levels VIa and VIb. 
Pyrrhocorax graculus. 
modern material. An attempt has been made to block 
graph the dimensions of some long bones in order to 
establish an average length and to discover whether 
this remains constant across different sites and over a 
space of time (Figs. 13-1, 13-2 & 13-3). 
Pyrrhocorax graculus-numbers of humeri 
EKAIN 	 URTIAGA AiTZBITARTE IV 
Final 
Magdalenian 
Femora 
lengths 
in m.m. 
Middle 	 42 
Magdalenian 40 
38 
36 
34 
MI 	
42 
40 
38 
36. 
34, 
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Species Bone Side Length Proximal Distal 
Emberiza citrinella Ulna L 25.95 3.9 3.35 
Table 13.8 	 Ekain. Lower Magdalenian. Levels 
R 3.9 V IIa-f. 
Chloris chloris Humerus L 6.25 
Tibiotarsus 2.4 
Ulna L 	 7.75 
Pyrrhocorax graculus Coracoid L 29.25 
L 	 8.9 
L 29.75 
L 	 7.75 
R 31.1 
L 	 7.65 
R 30.0 
R 	 8.35 
R 30.0 
R 	 8.0 	 7.0 
Humerus L 7.75 
R 	 9.15 
L 6.6 
Carpometacarpus L 	 8.5 
L 10.7 
L 	 34.3 	 8.0 	 7.5 
R 43.25 12.85 12.0 
L 	 8.5 
R 13.0 
L 	 8.0 
R 11.45 
R 	 7.4 
R 	 7.15 
Femur L 	 7.5 	 7.4 
L 	 38.5 	 7.35 	 7.0 
R 	 7.65 
Tarsometatarsus L 	 5.3 
Pyrrhocorax graculus numbers of femora 
EKAIN 	 AITZBITARTE IV 
Azilian 	 42 	 T 
40 
38 	  
36 
34 
URTIAGA 
  
  
   
Aurignaco 42 
Solutreen 	 40 
38 
36 
34 
Fig. 13.2 
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Level Side 
Aitzbitarte IV 
Length 	 Proximal Distal Level Side 
urtiaga 
Length Proximal Distal Level Side 
LCLCUAIAl 
Length 	 Proximal Distal 
1 C L 43.75 11.0 
L 11.0 
L 4.6 11.2 
R 11.85 
R 11.25 
R 42.65 11.0 
2 D L 13.9 I 
L 10.2 
L 41.3+ 
R 15.2 
R 13.35 
R 10.5 
R 44.85 13.45 11.7 
3 L 41.35 11.3 E L 42.25 12.4 12.05 II 
L 10.6 
L 44.45 14.55 11.75 
L 44.9 13.85 
L 11.7 
L 11.4 
L 11.0 
R 14.35 
R 43.7 13.55 11.35 
R 12.56 
R 40.9 11.4 
R 12.75 
R 11.85 
R 11.8 
R 43.3 13.85 11.45 
4/5 L 35.05 8.56 I L 43.55 13.5 10.96 III 
R 10.35 L 44.4 14.0 11.3 
R 10.35 L 43.6 10.8 
R 45.0 14.1 12.1 
R 40.8 13.8 11.75 
R 45.45 15.0 12.0 
IV 
Vb R 14.4 
and R 14.5 
VI R 12.25 
11.75 
Table 13.9 Measurements of Pyrrhocorax graculus: humeri. 
Pyrrhocorax graculus is the only species common 
to almost all the upper palaeolithic sites of the area 
and also resident in and around the entrance of cave 
regardless of amn. This may be impo rtant when 
making comparisons over measurements in that they 
provide a random sample rather than the chosen 
selection of food specimens and may in consequence 
be more representative. Yet, although there are quite 
a few individuals at each site at any one time, it is still 
difficult to obtain an adequate sample of comparable 
measurements to draw any difinitive conclusions. The 
best that may be hoped for is that as the number of 
investigated sites grows so the total body of informa-
tion may be combined to answer some of the ques-
tions which are now arising. The pattern as it is emer-
ging seems to show that, although there is some  
variation in the size of adult choughs, that variation is 
similar at any period and site and the norm is also 
similar. There seems no evidence of any subspecies in 
this area during the final phases of Würm and there is 
a broad comparability with recent material which 
corroborates findings in France (Mourer-Chauviré 
1975). 
Although the question whether small birds were 
human prey or that of owls or hawks is a dubious 
one, it would be useful if it were possible to compare 
species which must have been humanly predated 
across the sites, but neither game birds, nor waterfowl 
are sufficiently frecuent at Ekain for this to be fea-
sible. An attempt has been made to do this with 
a few passerines: skylark, swallow, corn-bunting 
and yellow hammer (Tab. 13.13 and 13.14). Again, 
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Level 
Aitzbitarte 
Side 	 Length 
IV 
Proximal Distal Level Side 
Urtiaga 
Length 	 Proximal Distal Level Side 
Lezetxiki 
Length 
	 Proximal Distal 
1 R 53.85 7.85 7.55 C L 59.95 8.8 7.45 
Azilien R 7.0 
R 7.3 
2 R 56.9 7.85 7.75 D L 58.55 8.0 7.5 la 
Final 55.15 7.5 6.45 L 60.45 8.35 7.65 
Magdalenien 57.0 8.0 7.8 L 59.3 8.35 7.7 
L 63.6+ 8.2 7.3 
L 7.65 
R 7.55 
3 L 60.0 8.8 7.9 E II 
Magdalenien L 57.5 8.75 7.5 
L 7.55 
L 8.3 
L 8.0 
L 8.4 
L 7.45 
R 59+ 8.35 7.4 
R 54.75+ 7.85 7.8 
R 57.0 8.35 7.6 
R 58.75 8.5 7.55 
R 54.55 7.75 7.1 
R 8.14 
R 8.53 
R 7.8 
4/5 L 53.25 7.3 7.25 GHI L 55.25 8.3 7.45 III 
Solutreen L 56.1 Sol/ L 56.1 8.25 7.75 
Aurignacien Aur. L 8.5 
L 7.6 
L 7.25 
L 8.55 
L 8.35 IV L 7.15 
R 62.15 8.9 7.8 
R 58.6 8.3 7.95 
Vb L 67.0 8185 7.65 
and L 8.65 
VI L 7.25 
L 7.2 
L 7.4 
L 6.9 
R 60.85 8.1 6.95 
R 57.65 8.4 7.25 
R 7.8 
R 7.1 
R 7.45 
R 7.2 
R 7.45 
R 7.5 
R 6.75 
R 7.3 
Table 13.10 Measurements of Pyrrhocorax graculus: Ulnae. 
results are hampered by the limited sample. Results, 
such as they are, indicate that the average size of the-
se specimens is little different from their modern cou-
terparts and suppo rts the idea that the avifauna has 
remained substantially unchanged in the interval. 
It is the variety of passerines and small species 
which are the most interesting feature of the avian 
data from Ekain. Their appearance in the environs of 
the cave has implications about the environment, 
plant and animal ecology of the vicinity. Information  
regarding the preferred habitat and foodstuffs of indi-
vidual species combines to amplify many details and 
realise a consistant picture of the valley during the 
late and post palaeolithic periods (Tab. 13.16). 
As a conclusion, the sum of the available informa-
tion makes it appear that the surroundings of the cave 
of Ekain supported a bird life at the time of its occu-
pation very like that which may be found in the tem-
perate field and woodland conditions of the valley 
today. 
45.1 13.6 11.97 
58.96 8.27 7.0 
36.5 9.27 8.8 
40.69 7.93 8.0 
70.6 6.96 6.59 
47.53 7.56 5.68 
Humerus 
Radius 
Ulna 
CarpoMetacarpus 
Femur 
Tibio-Tarsus 
TarsusMetatarsus 
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A 	 B 
Bone 	 Length Proximal Distal 	 Length Proximal Distal 
Table 13.12 Pyrrocorax graculus, measurements of long bones. A. British-Museum Coll: Adult q (Zoo. Soc. London) B. Mea-
surements Mourer-Chauviré 1975. 
Species Level Bone Length 
Ekain 
Proximal Distal 
Aitzbitarte 
Length 	 Proximal 
IV 
Distal 
Recent Coll. Eastham 
Length 	 Proximal 	 Distal 
Alauda arvensis Azilien Humerus 23.2 7.15 4.85 20.01 6.0 4.5 
25.90 7.5 6.2 
Final Magd. 24.0 7.95 6.85 
Solutreen 25.1 7.65 5.75 
Azilien Ulna 4.4 25.75 3.25 2.85 
31.85 4.2 3.6 
Final Magd. 29.85 4.05 3.10 
Solutreen 33.75 4.45 3.65 
Aurignacien 4.05 
3.90 3.40 
4.05 
Hirundo rustica Lower Magd. Coracoid 16.0 15.75 
16.05 
16.45 
Humerus 15.75 6.65 4.8 15.0 6.35 
17.75 7.15 4.9 15.0 Man. Univ. Zoo. 	 Coll 
15.5 6.55 4.8 
Ulna 24.8 3.3 3.0 23.3 3.4 3.0 
3.5 
3.25 
23.85 3.8 3.3 
Table 13.13 Comparison of measurements of Ekain, Aitzbitarte IV and our recent coll. 
CAPÍTULO XIII 
Aitzbitarte Urtiaga 
Level Side Length Proximal Distal Level Side Length Proximal Distal 
C L 8.25 
D L 38.35 7.0 7.5 
L 39.8 7.75 8.0 
L 8.3 
L 39.7 
R 41.6 8.0 7.95 
R 40.25 7.95 8.1 
R 8.05 
R 9.05 
3 L 39.35 7.7 4.8 E R 39.25 7.1 8.1 
L 4.9 
L 8.1 
R 9.25 
F L 38.55 7.4 7.5 
L 8.1 
Table 13.11 Pyrrhocorax graculus: Measurements of Femora. R 37.0 6.35 6.7 
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Species 	 Level Bone Length 
Ekain 
Proximal Distal 
Aitzbitarte IV 
Length 	 Proximal Distal Length 
Urtiaga 
Proximal Distal 
Emberiza 	 Magd. Final 
calandra 
Humerus 22.7 6.9 5.8 
Lower Magd. 22.3 7.85 6.0 
Aurignacien 22.75 7.65 6.45 
Final Magd. Ulna 24.8 3.95 3.45 
Lower Magd. 16.45 4.0. 3.55 
4.75 
3.7 
4.0 3.5 
4.25 
4.0 
4.0 
3.45 
Solutreen Carpometacarpus 17.0 4.46 4.25 
Azilien Femur 21.0 3.0 4.0 
Lower Magd. 4.1 
Emberiza 	 Magd. Final Humerus 2o.25 6.3 
citrinella 21.65 6.85 5.4 
20.25 6.35 5.1 
Lower Magd. Ulna 25.95 3.9 3.35 
3.9 
Aurignacien 25.5 3.6 3.1 
Table 13.14 Measurements of bones of E. calandra and E. citrinella of Ekain, Aitzbitarte IV and Urtiaga. 
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Years B P Chronology 
Ekain 
Level 
Aitzbitarte IV Urtiaga Lezetxiki 
Ca.10.000 preboreal II-V Azilien 
II 9.540 + 185 BP 
IV 9.460 + 190 BP 
1 Azilien 
1 
C Azilien 
8.700+170 BP 
Ca.10.800 
Ca.11.800 
Dryas III 
Allordd 
VIa 
VIb 
Magdalenien VI 
with harpoons 
withont harpoons 
12.050 + 190 BP 
Magdalenien VI 
2 
D Magdalenien VI 
10.280+190 BP 
Ca.12.300 
Ca.13.000 
Ca.15.000 
Dryas II 
B$lling 
Dryas I 
VII 
a-f 
Lower Magdalenien 
15.400 + 240 to 
16.510 + 240 
Magdalenien 
3 
E Magdalenien V 
F+g.Lower Magda-
lenien 
17.050+140 BP 
la Magdalenien 
Ca.18.000 
Lascaux 
Laugerie 
VIII Sterile Solutreen Upper 
and middle 
17.960+100 BP 
Ib Sterile 
II Solutreen 
25.000 ÑUrm IIIb I Sterile ÍI Gravettien 
28.000 
29.000 
?audorf 
Würm IIIa 
IX+ 
X 
Aurignaco- 
perigordien 
30.600 
Aurignacien IIIa Aurignacien 
upper 
Ilib Sterile 
IV Aurignacien 
Early 
a sterile 
Table 13.15 Summary of Chronology of Ekain related to Aitzbitarte IV, Urtiaga and 
Lezetxiki. 
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All kinds of open country particularly near water, 
depending on breeding sites which tody tend to be 
human dwellings but also caves and trees. 
Spring and summer: Rocky slopes with or without 
scrub and scattered trees along courses of streams. 
Winter: near water, marshes even on saltings and 
sea coasts. 
Bare hillsides, stony upland pastures, rocky places 
with ground vegetation. 
Woods and copses, with undergrowth; thickets and 
hedgerows. 
Woods with undergrowth, open places and rough 
hill-sides with cover. 
Woods, hedgerows and copses, mainly of deciduous 
trees. Feeds in trees and on ground. 
In breeding season in grassland with bushes, rough 
pasture and scrub, also near coasts and rocky inland 
areas. Feeds on ground. 
Grassland, with bushes and a few trees. 
Trees and bushes, edges of woods, but not in wood-
land. 
Present habitat in the vicinity of human dwellings. 
Cliffs and hilly districts, feeds on rough open ground 
with short grass. 
Low lying muddy coasts and estuaries, sand dunes 
and warrens. Sometimes in inland waters. Will breed 
in undergrowth above rocky cliffs. 
Very adaptable to any locality with fresh water and 
in winter sea coasts and estuaries. 
Both species prefer inland waters. 
Woodland, open grassland, bare moors, scrub, and 
rocky cliffs. 
Mountain regions, with tendency to remain at about 
700-800 m (recent Pyrreneen form recorded as resi-
dent above 2,000 m) known to descend to lower 
ground in bad winters. 
Open country, pasture or arable, moor or open 
grassy mountain. Feeds on ground. Favours dust 
baths on dry ground. 
Has a preference for more enclosed habitat than the 
skylark: lightly wooded country or the outskirts of 
woods with areas of grassland, scrub, weeds and 
scattered trees. Like skylark feeds on the ground 
and enjoys dust baths. 
Open woodland and copses where there are bram-
bles and thick undergrowth. 
Hirundo rustica 
Anthus spinoletta 
Oenanthe oenanthe 
Turdus philomelas 
Turdus merula 
Parus major 
Emberiza calandra 
Emberiza citrinella 
Chloris chloris 
Passer domestica 
Pyrrhocorax graculus 
Tadorna tadorna 
Anas platyrrhyncos 
A nas penelope/ 
Querquedula 
Falco tinnunculus 
Lagopus mutus 
Alauda arvensis 
Lullu/a arborea 
Sylvia atricapilla 
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Species 	 Habitat 
	 Food 
Insects taken on wing: Diptera, Ephemeroptera Odonata, 
Lepidoptera, Coleoptera, Hymenoptera. 
Spring and summer: Insects and la rvae of Coleoptera, 
Diptera. 
Winger: Small molluscs, snails and vegetable matter. 
Small insects: Coleoptera, Diptera, Hymenoptera (ants), 
Orthoptera (grasshoppers) and small mollusca. 
Earthworms and mollusca, especially snails: Helix aspersa, 
H. nemoralis, H. hortensis. Insects and la rvae, Coleoptera, 
Diptera, Lepidoptera, Hymenoptera, spiders, centipedes 
and millipedes. Soft fruits and berries. 
More vegetable matter than the songthrush: all fruits and 
seeds. Insects and larvae, earthworms and small mollusca. 
Spring: leaf buds; Autumn seeds, corn grains, chestnuts. 
Otherwise mainly insect: Coleoptera (weevils), Lepidop-
tera, Hymenoptera, spiders and mollusca. 
(CoHinge) 71 % vegetable: wild fruits, weed and grass seeds, 
ivy berries and leaf buds. 28 % animal: insects, Coleoptera 
(cockchafers), Lepidoptera (caterpillars), Hymenoptera, 
Odonata, 1 % spiders, millipedes, snails, slugs, earthworms. 
(Collinge) 71 % vegetable, as E. calandra; 28 % insects, etc. 
Mainly seeds: corn, grasses, weeds and all berries, yew, 
hips, etc. 
Insects and seeds and food refuse. 
Insect: Coleoptera, chiefly dung beetles, worms, crustacea 
mollusca, spiders, lizards and even small rodents. 
Mainly marine mollusca, small crustacea, fish, lug worms 
and aquatic pl ants. 
Mainly vegetable and aquatic and land plants and seeds. 
Animal food includes larvae of insects, water beetles, Hy-
menoptera, mollusca, crustacea, leeches, frogs, spawn, 
worms and small fish. 
Wigeon feeds mainly on aquatic plants, whereas Garganey 
eats a variety of animal as well as vegetable matter, sim il ar 
to Mallard. 
Percentaje analysis (Collinge) 99 % animal, 1 % vegetable 
64 % mice and voles, 14.5 % small birds and nestlings, 
16.5 % insects, 2.5 % earthworms, 1 % frogs; mammals are 
staple food. Species are known to have been eaten, which 
also occur at Ekain: Alauda arvensis, Turdus philomelos, 
Turdus merula, Anthus spinoletta, Chloris chloris. 
Almost entirely vegetable, with some seeds and occasional 
insects. 
Vaccinium myrtilis 
Vaccinium vitis idaea 
Empetrum nigrum, Calluna vulgaris, Gallium saxatile. 
54 % vegetable, 46 % animal (Collinge) seeds of chickweed, 
sorrel, Charlock, sow thistle, clover. Earthworms, insect 
larvae, Lepidoptera, Diptera, Coleoptera, Orthoptera, Hy-
menoptera, Aphids, spiders, millipedes and slugs. 
A variety of larvae and insects, including moths and gras-
shoppers (Coleoptera, Diptera and Orthoptera). In Autumn 
takes seeds. 
Insects, Coleoptera, Lepidoptera, Hymenoptera; when 
insects are scarce will eat berries of ivy and holly. In sum-
mer will eat all varieties fruit an d berries. 
leaves, shoots and fruit 
